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BIBLIOOSAPHI 

REFEHENUE 

I.  INTBODUCailQN 

A.  BASIC  EiaoENns 

1. 

Manoxy  (large  and  small,  T.M. ) 

IG 

2. 

Arithmetic  ELeuent 

IK 

3. 

I.O. 

Eleswnt 

IP 

k. 

Control  Elanent  (inst^  program) 

1R,1Y 

B.  Q-7  ELBOnrS 

1* 

Neaoxy 

2H 

a* 

Computer  word  (parity) 

IQ 

0  > 

4 . 

b. 

Construction  and  addressing 

IB 

• 

Ce 

Use  as  working  storage  medium 

de 

Non-destructiye  read  out 

e* 

Random  access 

U 

f. 

Moaory  buffer 

2. 

Control  Element 

ae 

Instruction  control 

lY 

!•  Decoding 

2.  FT  and  OT  time  coonand  generator 

be 

Program  control 

IR 

!•  Program  co\mter 

IS 

2.  Address  reg 

IT 

t 

3. 

ArlthBietle  element 

a. 

A  -  reg 

IL 

• 

h. 

B  -  reg 

IM 
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c  •  Acciamilator 

IJT 

d.  Adder 

IP 

e.  Arltbmetle  operations  (cooqplaBent  arlttaiiietle>  2S>2F 

etc. ) 

1.  Ccoplement  arithmetic 

2.  All  operations  reduce  to  addition 

3.  Logical  add  and  multiply 

4.  Dual  arithmetic  IB 

4.  I.O. 

a.  Single  chsumel  operation 

b.  l^pes  of 

c.  ijnstoDumoN  1:0  sienbolic  coddio 

1.  symbolic  as  Opposed  to  Machine  Code  IDySA 

2.  Coding  EOieets  (handouts) 

II.  NOR-l/O  MACHHIB  mSlROCTIQRS  2A 

A.  BASIC  msanojcnons 

1.  CAD,  C8U,  add,  sub,  BST,  LST,  FST,  BCH,  STZ,  HLT 

2.  Instruction  Stepping  vs.  Director  Address 

3.  S{ymbollc  Hags,  $,  Eaae  of  Frograsmlng 

4.  Write  Program  In  SymboUc  and  Absolute 

5.  Convenient  constants  and  R.  C.  Constants 

B.  BRARCH  CLASS 

1.  Uhcondltlonal  (BRC) 

2.  (Decision  Making)  Conditional 

BUf,  HEM,  am,  BTZ 
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C.  BSMUmBR  OF  ADD  CLASS  lOTTOUCTIOWS 

TAD,  ISU,  LAD,  CAM,  DIM 

D.  COMPABK  CLASS 

CHF,  CML,  CMR,  CDF,  CDR,  CDL 

E.  INSTBUCTIQN  AND  ADDRESS  MODIFICATION 

1.  Address  Modification 
AOR,  XIN,XAC,  ADE,  STA,  nHFXaa 

2.  Instruction  Modification  (RC  Instruction) 

F.  BARHAL  WORD  MANII>ULAXIQN  AND  TESTTNO 

1.  EIR,  LDB,  ADD,  DEP,  FCL 

2.  cm,  cm 

3.  TOB,  TTB 

G.  CYCLE,  SHIFT  AND  SCALING 
I«  DCL,  DSL,  DSR,  ASL,  ASR,  L8R,  RSR,  SLR 
2.  Scaling  for  Add  and  Subtract 

EEAM  1 
P.A.T.  1 

H.  SUBROUTINES 

1.  STA(A),  EPX 

2.  Entrance  Parameters,  Exit  Parameters,  Statement  Variable 

3«  Saving  Index  Registers 

J.  MULnPLICATIQN 

1.  MUL,  OMU 

2.  Sealing  ItC 

K.  DIVISION 

1.  DIV,  TDV 

1(D 


111,5 
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4b 


2.  Scaling 
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L.  AUQMENIED  COKFIQURAXION 

1.  17  Bit  Arithmetic 

ADDA,  SUBA,  ADBA,  RSTA 

2.  Sknall  Core  and  Test  Memon  Addressing  12A 

3*  Address  Hod 

AGBkf  XACA,  SIAA 

M.  OVERFLOW 

III.  COMFOOL  AND  TRANSLATOR 

A.  COMFOOL  DEFINED  TABLES  AND  I!lBe 

1.  Structure  of  Conqpool  as  a  Table;  Tables,  Items, 

ScetLlng,  Frogrsm  Sections 

2.  Hov  used  by  translator  6,7 

a.  ITEM,  TABLE,  and  PGM  tag  translation 

b.  Introduction  to  pseudo  Instructions  3A 

1.  FOS,  RES 

2.  MSK 

c.  TOB,  !n®,  for  items 

B.  TRANSLATOR  FUNCTiaNS  3A 

1.  As  an  Instruction  translator 

2.  As  an  Assembler  3B 

a.  IDT,  END,  LOC,  CFO,  SIN,  CON,  MACROS  3A 

b.  Translate  assembly  Instructions  (pseudos) 

EICAM  2 
F.A.T.  2 

IV.  I.O.  OPERATIONS  12B 


A.  INTRODUCTION 
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1.  I/O  Uhits 

2.  Infomatlon  Flow 

3  •  Single  Channel 

B.  CARD  MACHINES 

1.  Card  Reader 

a.  24^vozd  card  Image 

b.  SEL  LDC  RDS  BSNll  BSNl4 

c .  LFCR  button 

2.  Punch 

a.  Review  ceurd  Image 

b.  WHr,PER73,  7^* 

3.  Printer 

a.  PER  51,  52,  53,  54,  55 

be  Review  card  image  mechanics  of  printing 

C.  LIBRm  SUBROUnHES 

1.  SUDOR  (SBR) 

2.  System  Subroutines 

GI  GO 
Tape  image 

D.  DRUMS 

1  •  Riyslcal  Characteristic s 

Access  time  and  transfer  rate 

2.  Addressable 

a.  SDR,  SDK,  FEB75,  B8NI6 

b.  Drum  control  register 

c.  Fedlure  of  two  successive  WRT  Instructions 


1V,1X,1Z 


3B 


3C,  3D 
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IV 
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3«  Ron*^AddresMble  (status) 

a.  Read  by  status  or  status  identity 

b.  BSN25,  CSV 

c.  Logical  destructive  readout 

CD,  CD  status  bits 

4.  Load  from  A.Mt  Drums 

5.  DIM  CARD 

E.  OAPES 

1.  Riysical  Characteristics 

a.  Mechanics 

b.  Word,  record,  file  structure 

c.  Load  point,  EOF,  EOT 

d.  Access  time  and  transfer  rate 

2.  Tape  Programning 

a.  Read,  vrite 

b.  Positioning 

1.  rewind,  backspace 

2.  tape  ready,  tape  prepared 

c.  Special  Characteristics 

1.  12  micro-second  delay  after  SEL 

2.  WRT  0  u  illegal  instruction 

3.  CSV  vlth  RDS  20)|!000 

4.  parity 

3«  Coseal  Tape  Formats 

F.  I/O  HEOISaZR  AS  AS  l/O  DEVICE 

Master  Reset 


3A 

10,11 


3B 

IZ,  8 
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VI.  MAimigMlICE  CONSOLE  AND  TEST  MIMOBY 

A.  TEST  HEMOBY  ADD  COMHITER  CLOCK  2J,12A 

1.  Pemanent  Program  Storage 

2.  Asslgn-Ibissslgn 

a.  Use  of  A,  B  svltcb  registers 

b.  Live  register 

3.  Conqputer  Clock 

CAC,  PBR14 

B.  MAZETERAECE  CONSOLE 

1.  Central  Coniputer  Control  Panel 

2.  Sense  Switches 

3.  Condition  Lights 

V.  A  &  B  Switches 

3.  Alaim  Switches,  Alazm  Lights 

EXAM  3 
P.A.T.  3 

VZI.  PBOGBAM  DESI^ 

A.  FROOBAM  OBQAEIZATION 

1.  Sopblstlcatlon  vs.  Ease  of  Debugging 

2.  Space  vs.  Time 

B.  PBOGBAM  DOCUMERTATIOR 

Vin.  DEBUGOIEC}  ADD  TAPE  FILE  MAIETERAECE 
A.  DEBUQOIEG 


1.  I  T  &  T 

2.  Moaoxy  Print 


3K 

3J 
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3<  ETC  (Eggleston's  Tape  Compare) 
4.  Load  Coseal 
B.  TAPE  PILE  MAIHTEIIAECE 


IX.  SIMBOIIC  CQRRECTOB 


3H 


PINAL  EEAM 
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Reft  1  FN-1567»  a  Guide  to  AN^SQ-7  Computer  Instructions 


A. 

p.  11 

Logical  Elements 

B. 

p.  13 

Dual  Arithmetic 

C. 

p.  5-10 

The  SAGE  Computer 

D. 

p.  15-lB 

Machine  Language 

E. 

p.  18-20 

Machine  Timing 

F. 

p.  20-24 

1/0  Operation  Timing 

G. 

p.  24-25 

Mmozy  Element 

H. 

p.  25-26 

Addressing 

J  • 

P.  29 

Random  Access 

K. 

p.  29-30 

Arithmetic  Element 

L. 

p.  30 

A-Register 

M. 

P.  30 

B-Register 

N. 

P.  30 

Accumulator 

P. 

p.  31 

Adder  Circuitry 

Q* 

p.  31 

Word  Configuration 

R. 

p.  31-32 

Program  Control  Element 

S. 

p.  32-33 

Program  Counter 

T. 

p.  33 

Address  Register 

U. 

p.  33-34 

Index  Registers  and  Right  Accumulator 

V. 

P-  35 

l/o  Address  Counter  and  l/o  Word  Counter 

w. 

p.  36 

Drum  Control  Register 

X. 

p.  37 

l/o  Buffer  Register 

Y. 

p.  37 

Instxwtion  Control  Element 

z. 

p.  4i 

Selection  Control  Element  and  l/o  Register 

Ref.  2  SD-3216,  Programming  Data  for  the  AN/FSQ-7>  8 


A. 

p.  24-53 

Alphabetic  arrangement  of  instructions  with  detailed 
description  of  instruction  action. 

B. 

p.  56 

Sequence  of  Instruction  Execution 

C. 

p.  57 

Indexing 

D. 

p.  58 

Configuration  Control 

E. 

p.  58-61 

Number  Representation  (Q-7  only) 

F. 

p.  62 

Division 

G. 

p.  63-65 

l/o  Processes 

H. 

p.  66 

Memory  Units 

J. 

p.  67 

Test  Memory 

K. 

p.  68 

Clock  Register 

L. 

p.  68 

l/o  Register 

M. 

p.  68-75 

Alazms  and  Parity  Checking 
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Maximum  precision 
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C.  p.  7-10 
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Ref. 
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FN-5266 
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N- 16410 

Coseal  Reference  Sheets 
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Sample  Coeeal  Printout 

Ref. 
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Drum  System 

Ref. 
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Tape  Programming  for  the  Q-7 

Ref. 

11 
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Ref. 
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Test  Memory 
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